In this paper, an ormocomp polymer nanowire with possible use in integrated-optics sensing applications is presented. We discuss the structure design, the fabrication process and present results of the simulation and characterization of the optical field profile. Since the nanowires are designed and intended to be used as integrated optics devices, they are attached to tapered and feed waveguides at their ends. The fabrication process in this work is based mainly on the nanoimprint technique. The method assumes a silicon nanowire as an original pattern, and polydimethylsiloxane (PDMS) as thesoft mold. The PDMS mold is directly imprinted on the ormocomp layer and then cured by UV light to form the polymer based nanowire. The ormocomp nanowires are fabricated to have various dimensions of width and length at a fixed 500nm thickness. The length of the nanowires is varied from 250 μm to 2 mm, whereas the width of the structures is varied between 500nm and 1μm. The possible optical mode field profile that occurs in the proposed polymer nanowire design is studied using the H-field finite element method (FEM). In the characterization part, the optical field profile and the intensity at the device output are the main focus of this paper. The various lengths of the nanowires show different characteristics in term of output intensity. An image processing is used to process the image to obtain the intensity of the output signal. A comparison of the optical field and output intensity for each polymer nanowire is also discussed.
INTRODUCTION
Nanowires have been a good candidate for nanotechnology applications due to their unique chemical and physical properties [1] [2] [3] . In the optics and photonics area, silicon-on-insulator (SOI) based nanowires are used as a waveguide in many sensing applications [4] [5] [6] [7] [8] . The SOI technology has been used in optical sensors because it has the advantage of improving the light confinement in the waveguide, thus sensitivity of the sensors is enhanced [9, 10] . However, polymer nanowires are alternatively used as optical waveguides nowadays in sensing applications due to their mechanical flexibility over the semiconductor nanowires such as silicon nanowires. The polymer nanowires are biocompatible materials which can have a various functional dopants [11, 12] . Therefore, they can be used in many different areas of sensing applications. For example, the polymer nanowires are used as chemical sensors, biosensors, organic light emitting diodes, and organic solar cells [13] [14] [15] [16] . It has been reported that the polymer nanowire can be used in humidity sensing, and NO 2 and NH 3 detection with response time 30ms and high sensitivity [17] . The utility of fluorescent polymer nanofibers to detect the metal ions (FE 3+ and Hg
2+
) is also possible [18] . In this work, polymer based nanowires are proposed to detect the effective index difference when there is the change of refractive index of the cladding material.
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CONCLUSION
In this paper we discussed the study of polymeric ormocomp nanowires including the structure design, the simulation of the possible mode field guided in the nanowire, the fabrication process using the nanoimprint technique and the imaging of the optical output signal. The ormocomp nanowire is designed to be used in an integrated optical sensing application with the maximum possible sensitivity. To enhance the sensitivity, the power confinement in the cladding region has to be maximized. This can be done by optimizing the key parameters of the nanowire structure which is the width in this case. The ormocomp nanowire is designed to have four different lengths which are 250 μm, 500 μm, 1000 μm, and 2000 μm. The optical mode field and the power confinement in the nanowire are studied over the structure width and the operating wavelength in the visible range. The cladding material is water (n=1.33). From the simulation results, the small nanowire excited with high operating wavelength (red=650 nm) is the most sensitive structure. However, the optimum parameters are at 1.0 μm width and 0.5 μm height in order to have high power confinement in the sensing region and still be under the fabrication limit. In the fabrication process, the nanoimprint technique is used to transfer the pattern from the silica nanowire onto the ormocomp layer. To image and measure the output signal a CCD camera is used in the optical setup connected to a computer for processing the intensity from the image. The issues of the scattering effect and the absorption coefficient of the ormocomp nanowire will be further studied.
